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Abstract of JP10125318 

PROBLEM TO BE SOLVED: To provide a 
high-performanee positive active material, 
having a high charging efficiency at high 
temperatures and a positive electrode. 
SOLUTION: A positive active material 
comprises particles, in which crystals 2 of a 
nickel hydroxide active material are clustered, 
and at least the surface layer of each particle 
includes a solid solution 3 of nickel hydroxide, 
in which at least one kind of element selected 
from a group A consisting of Mg, Ca, Sr, Zn, 
Cd, Al, Fe, Cr, V, Cu, Ti, Y, La, Ce, Pr, Nb, Yb, 
Sc, Ag, Pb, and In is made to form a solid 
solution with at least one kind of element 
selected from a group B consisting of Co and 
Mn. The solid solution 3 exists as crystals 
which are independent of crystals growing on 
the surfaces of the crystals of the nickel 
hydroxide active material and/or of the crystals 
of the nickel hydroxide active material. 
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Ca, Sr. Zn. Cd. AK Fe. Cr. V, C 
u.Ti.Y. La. Ce, Pr. Nb, Yb, Sc. 

[fl*^ 3 ] B!rlSiRm4'^A|¥7c«i3J:l>'Bff7C# 

mm.. 

mm. 5 ] mwmw.^<^mim t Bmim<^^ 

ViT. Mg. Ca. Sr. Zn. Cd. Al. Fe. C 
r. V. Cu. Ti. Y. La. Ce. Pr. Nb. Y 
b. Sc. Ag. PhRl/l ni)^i^^j:i,AmX^mim 
l.^-^< i:t iScOTcScOigi:. C oUXX/Mni^i^^j: 

h Bpj; rM\fKh'yt£< 1 1 1 mcoTtmcD^b . n i 

T. 8iiie*iS'fl:--y^^;i/vS!|%^'7)affit::. miAmim 

b BMTimmm uzTm-it- -y ^rivij-h^smmw^ 
[ mm 7 ] mm i ~ 5 c7)v ^-r ii*H3ieijo]E®s 

^nt. Ca. Sr. Ba. Cu. Ag. Cd. YRXf 

'M.iQomM.mznLxo. i'^5ma.ux'hhmm. 

[000 1] 



[0002] 

X\'^l. Z (rmcOT)Uij V WWMcT)- -y irjl^JEm t L 

IS- -y ^jum^i,zit^mr\^-tx h h \ -^\imM\mH-r 

u^Mz^'r^-m.\^-'y'r)VkimUz'^^m. h 
h V ^{ia^?Lgco%?a- -y -y ^/mmco^Hi^ 
I^Zymit- ■y^)lt:^mLfznmmMM^j:iiX'h?> . 
[0003] L*^L. Cix^)C7)ri>y^;l'«fig{i:. 'M^W 

7t. -eiT. *M-fb--y^^l^vS!H5«{=Co^@Iif$-ti:l. 
; i 0 . - -y ^rywvSltd^i^K^Mfi* *=5r:^[^nl:: ^ 

7 h Mzx -ox- -y y)imM<7)^&x'(D^m^ 
mi\^±^^xobi-tm^m^tix\yh mm^5 

9-681 68-f^$g. !^igHS6 3-l 52866-f^ 

m . 

[0004 ] 

[ wnmm ixoti-mm] ^m-it^ -y yn'-m's 
i,zcoimm-^^^zbi>zxK). -'y^jimmcom&z 

mib. m,m&.tmm(,zTti<*). mmx-tiMm:!^ 
^^)v^-:hmT-f^b\^dmmti<h'ofz, tfz. 
mmi^^t^'tifzMzii. ymit- y^jimmzm 

'y'yjum'^'S'p(Dmw.<7)WMMAi>zm^-ti>i^ i coitm 
t/mrf-ri t v ^ a ^mm tz . wmt . 

raWSN i<;oJt^^:^#<iST$-yrl.;fc=5r<. iSifl 
[0005] 

g. Ca. Sr. Zn. Cd. Al. Fe. Cr. V. 
Cu. Ti. Y. La. Ce. Pr. Nb. Yb. S 
c. Ag. Pb^tXl n7!)-^>^|.A|¥J;0S{mi.^-=5r 
KbhimcOTiMb. Coi3Xr/Mni)^{^^j:hBMX'0 
jS{3"^aii'-^:< 1 1 m<D7mb t:mmLfzym<t- -y 

■y)i^<7)mmi^ii^tsi><7)X'hi>. zzx\ ffiaoiijgft 
{i. yjcK-fb- -y ^fv-mmnm^Bmrnm^ uz^^gis 

XX/ZttzliTkm^t- -y ^Jl'iBmmcom^Bb ti^fctcolS 

[0006] H>lfBlI?f *4>^7)A|¥7C«t>J;t/BP7C^<7) 
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B mm(r)t:^m.\t. ^ix^-nmrnw-^co^m^ ^ y<r> 
m.W) 3 =f:)i'%\ii±x'hi z. h tmt L < . AUTcmt 

coi o^;^%lyJl-e$>-l.^i:*uo^f*Lv^. mmwim 
[0007] wtm<nT)V:f] ')wm'mLmm<^m 

co^t . N i <r>mt S:#t^*^?g^^^1tr;^;{7 u ^iiM 
miAmTtmt BMTvmimm uzym^t- -y dDV-h^h 
T)V:^ ^mwm'imi. ±Mi<7)immi'^}:. , c a . 

Sr. Ba. Cu, Ag. Cd. Y^l^'Y b*>^>^|,P 

Kl OOMgPlcWLTO. l~5**gpt'$>l.^i:*^' 
[0008] 

±whi<iimt^^^j:^m^^^z$)hAm7tm (ms. 

Ca, Sr. Zn, Cd, Al. Fe. Cr. V. C 
Ti. Y. La, Ce, Pr, Nb, Yb, Sc. 
Ag, Pb. I n) *>^>S{i'ni.^">=5r<i:t 1S<^7C 

l¥7C^ ( C o . M n ) *>/^^{i'iXl.^-^ < 1 1 1 mcOTt 

<^im,m&(7)iS:TAti^iz^\^^m^x'i>, tmm&ff^i&r 
^mix'^ i>zb &i,tii Lfi z b \.zm^ < i> «-eS) i. . 

%mff)-t^x\,zmtiAmmiii.ifBmmimm^^ 
I (Dx-m < . ymit- -y ^ii^mmmi^^Btim-^ uz 
mwj'-^j:<bijmmz. mt?jm?:mmLfzymit 

- -y drj\^t:'^tsm^b ■tlZbl.zX'O. ^-^v^iI?S*-C' 

mux<^ymmij&mx-^ hzb ^^v^fitf^, 

[0009] *5%BJ^7)r;^^ U#m?MjEflSvSft®{i. 

itri&'KS'fi:- -y 'Tjvmmm.'i-m^hzm ^x . mi ea 
mim<r)^b . Bwm<r>^b . n i cojgt ^#tf7K^ 

Wm<^m\,z. Al¥7C^i3j:t>'B^7cS^il?§L7t* 



AWTtmb B^Tm^mmLtzTmit- 

T)v^mLi-zi3<r)X'hi>. mii5xxm2\i. mmtz 
i^<r>^'fiv^m-h<nX'h'}X. %t=f-b%i=f-^m^Lx 

[ 0 0 1 0 ] H 1 co^Tfi^x-m-^tihrn^mm^ i (s, 
^Kit^k::^ -y ^/UYsmmm^ 2 mmM^Lxm^^ti 
Tv^i,. -etr. z(DW.^i<7)mmmii^. ±bLXAm 
imb BmTtm^mm Lfz^mit- y ^jucd^^bsi^zx 

'OWhtLfzmi^b^'yX\^h, m2cr,=Ef)VT^^tLh 

m-^ixmm^fix^^^, ^ix. m^m^mmiz 
li. Am7tmbBm7tmimmLtzA<.mt-'y>-)i'(^^ 
6 1^^^ tx^^i. ±m:^mmm'mzx h b . 
t-fA^m\t~ >y ym'i^'^m^Btim-^ Ltzzm^ i v ^ 

^ismmb'^^T)U:f} U fc SrRJ£$-li:T AffTcSt B 

mTtmmmuzym^t- y ^j\^m^Bt:±^^^h , 

tJ^^T. WiiiZ.}XhMiE.<m=Fcr>mmi>z. AmiiM 

b BrnTtmrnm uzymit- -y ^M<^^ti> , t 

^Bb(^mi,zhmimm^^imi. ztiti^^^TJuA u 
i:Kmt-i.*^'^>, m.^p^mzi,Am7imbBm7mm 
mifz7mit~'y^)]^ti^^th. z<nx 0 titT^fiJc 

th . ym^t- y "rivmmW^i. m.<^^^bts:h 

<7)^miizd:h h V ^\i-EmL=f-imm-hm^mm^z 

n(^ti^mmWi. mi(r>^r)\^bm2<7)^f)l-^:^h 
■\trzXo^j:hcr)b^l^tih> mX'li. 2iiXr/5im 

/|^#^i^7)fSH^Bi: Lxmrnuz^K 2iixr/5X'mifzU 
[0011] ^^m^zj:6}Emm'^Miz^ttii>. m. 

'fl:--y^/Ha?§*4'£^Al¥7ESi:B|¥7cS<^*{i:, ^ti 
^tLm^i^fp(r)-k^m^ i^y<^'y^j:< b\^\ ^;^%{4^e^ 
jifSL<{i3^;l/%m±-C^I.. iRg 
m^(r)A^TmbBWKM(r)^<rmi. io^;P%l^Lh 
A^'ff t L < . 5 0 ^ ;U%^t;ti^-r C b i ^IgT'J) 

I., L*^L. '^^m.±^^z^>^hzixmMim(m\^ 
ifim^h b . ^mK%^zm^^h n i c7)sij-^*is^-« 

^*Sr^^*%Tt--?.. t^-^T, HuiBllitf^iOASfTt 
^fcBgf7n^c7)I;«4, *K'fl:--y^;kYg?t!lfit3il/ 
[im4'<50^^il'f :t yco 1 0 t;l/%iMTT-$).g. ^ i: 

[0012] *%Bjt J: |,jElivS!t^^&Mji-r-g.:^ftfc 

L-c(i. ±iBt:iKBJL. ti--^mmmmthKm^B^ 
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mix m$7mi^tsm^t~ ^ 15 
hi^^im-^^mm.'^x'mmtxmmTmi'kts 

[00 1 3] <^tC. ]E»C, Ca. Sr, Ba. Cu, 

[00 14] 
[-fLl J 

Ni(0H)2 + OH" 

— NiOOH + H2O + e" (1) 



20H" — 1/2-02 + H2O + e~ (2) 

[0015] mi(r)\\L^<^^± C a ( O 

H)2s CaO. CaFj. CaS. CaSO,, CaS 

izOs. CaCjO,, CaW04. SrCOa. Sr (O 
H)2. BaO. CU2O. AgjO. CdO. YF3. Y 

(0H)3. Y2 (CO3) 3. Y2O3. YbFj. Yb 

(OH) 3. Yb2 03^i:T'^5l.. 

[00 16] 

imm 1 > 1 MON i s 047j<?§Mt . 2 \^a:>■m.\Ys 

mMmwm\zW^ltz. f L-C. RE^**^. 

m2cORSfit3, 1 Mi7)N i S 047K?§?gt 1 
MOA 1 2(504 )37k?§M^ lMcOCoS04*?S?Si:5r 
ftmS : 1 : 1 (^E^^y^/l^itt'N i : A 1 : C 
0 = 80: 10: 10) (TM^X-^-^lfzimWit . 2 
McnimW.'f b U ?S i: . 2 McOT V t-77i<?i 

*&L. jfffUc, -eLT. ^2c7)KlSffl*^^>a^Wlc^ 



%^#o!^}S?gj; 0 . mmm-^'Ttn.ifz. mz. ^ 

^ 25wt%(7)NaO H ?:-g-tf 6 O^Cc^)^ 

9 o'cx-^mifc. z 0 iXiEmmmri^f.:. 
[0017] :i<7)iEmmmmii. mit--y'>-i\^mM 
m^ntim-^uzm.'f-^'^^x'^xii o . < t m^F 
(7)mmzii. Aitco mm uzm^t- -y ^rju^ 
mmi^ti^-ktiix^-^h . mammmzm^A i ^itx 
c o co-t^m , V ^-f n i ii?t«st:#^ ni. ^ y 

<7)e*<7)l 0^yU% (N i{i:80tyP%) T'S)!). CICD 

m^LtMziiy)^ ±lei:|pl«^3tT^g^l%Wa-d 
mv^nntz. zttc.m'^'mMz^t.ixmm^ 
4'C7)N 1 . A u Co com^^ 1 t:s^-r. 

[0018] 

[^1] 



mmm. 




N i 


A 1 


C 0 


a 


9 8 


1 


1 


b 


9 4 


3 


3 


c 


9 0 


5 


5 


d 


8 5 


5 


1 0 


e 


8 0 


1 0 


1 0 


f 


G 0 


2 0 


2 0 



[0019] «Jt!R^J 1 » 1 M(7)N i SOiTmrnt. 
2M^07K^^l::^^U'!^i^7K^^S^:. IMff^T y^t-TA^ 

mmt ^^K^'K^r^yriizi: y) m tm.xmmi,z 
m,mizimb. Kmmmmmm^zmfUz. 

m-^-^m ttz , z cD-is^mn^^ 2 5 w t %con a o 
Hj-irtf6 orcoi^r;p;<7'j7K?§?swSAt. 24SfPB^ 

[0 0 20] iimm2} im(7)NiS0i7mmbi 

;l/jtt'N i : C o = 8 0 : 2 0 ) ^Ofmii-^LfCTk^f 
2M<7)7m'{ti-hV'^A7m^t. 2MC0ry^ 
-T7j<?§?S 1 5: ^ii^gfi^y r (c J: 19 |5l tgTuiT'R 

^ix. Rjmi}>hmmmzyi--j-<-yu-vx<i. 
Lfvi . i cry-ismm^m 2 5 w t 

a O H $:-^tf 6 0 ""COl^r/UX/ U 7l<?§?StaA t , 2 4 
Bf^Mf+L. 7j<^om. 9 0r-C«L/t. ZolXiE 
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[0021] iitmms} 1 MON i s o.Tiimmt i 

imit8 : 1 : 1 (^H^^y^/kJfCN i : A 1 : C 
0 = 80: 10: 10) <ri^l^Xin,-^LfzA<Mmt . 2 

^■^mifz, :i<7)m^mL^^2 5wt%(7)NaOHi: 

#t^ 6 0 'ccomrji-^ft u mmizikx u . 2 4 mmtm 
I. yi<m^^. 9 ovx'^mifz. zoLXiEmmm 
mtz. 

[0022] ±fEO#v!5ft©1»*a~f tTm^t^^-^^V 













(WJte^l^J 1 ) 


A 


6 2 


0 


B 


6 5 


- 2 


C 


7 2 


- 5 


D 


7 7 


- 1 5 


E 


7 5 


- 1 0 


F 


7 8 


- 1 0 




6 0 


0 




8 2 


- 9 0 




8 0 


- 1 0 



m-^y-^-jmmmmmzymL. ^Bmr]yxix. 
^mi AhcojEmA-F^imLfz. mm^zix. it 
mmi'-3(Dmmn^^im\^xmmt:imuz. ±iE 

^j:^'mmi,zx 'o^mm^m^Lfz. zcomm^: 1 01^ 
mmxi5mmmi. 3mmi^±m. smmx- 

0. 9vtx'iii(.mttz. mmm&miox:x'imi. 2 
0 -cx-tm uz^^comw^M. ( c 1 0 ) . ^ii^4 0 'cx-ytm 
1. 2 0'c x'nmifzt^cr,mmm&{c,o)m^ 

1. mcT^itmc^^/c^^^^nbtz. $^>i;. lo'c-c- 
ytmi. 2 o'cx-mm uz^cDitmi 1 ^a^^i: uz . 
mnmco'pwimimm^bfz. iti(:>mmm2iz 

[0023] 

im2] 



[0024] :^^mzx hmm^^m^^fziEmA'-F b 

bf}^ht>i, ttz. AmTmaxx/B^Ttrnmit^ti 
^i^iz. Am7tmbBm7m(r)mi}no^)i%]i)± 

Xhlb. ^co^^ij^X'Oiz^^^^bij^ht^h. tfz. 

^wmzx mmmirm^^fz^EmF bimm2 ^jtKt- 
sifcicio. ^^mt^zi-ox. miSiizio{fs>ymMm 
iWib'mT^ -tir-rt:. tkMfpmm^cni&Tmmx' 

^i,^bi?hi:i-h. 

[0 0 2 5] *^BBt=J;Svg!f%«ei:JtlSC«J3c7) 

\,z-^ttix\^h±m^^y^<r)\^ i , A K fcii/^c o 

[0026] 



[^3] 





?S%M 1 0 0 g ^a>=i:)\')tW 


N i 


A ] 


C 0 


e 


9 2 
8 0 


4 
1 0 


4 
1 0 



[0027] ^2i:^3*^i^. A \ bC o^WMLtzT^ 

Wit- -y ^fi^commwi m^m<^-mb ix^tsiEm^ 
ii^e{±. mmn-^i^ifiA 1 bcoimmtfzymit- 
•y "rjvt^i^^Mmm 3 <^mm><z}^L^x . mimt'f- 

[0028] mmm 2ymz. wm. e b ym^^^^ 
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;Phi:CaF2i:&*l;it8 4 : 1 5 : l<7)Pi^X'U-^ 

[0029] 
[^4] 









(C40/C10) 


E 


7 5 


G 


9 0 



[0030] liLtt^i^. A 1 h M n 2r[Sl?§L/c*K-ft- 

fc- '•/ ^>uiEmii . mi^izh mym^mizmtix^^^ 
1 0 omMmznLx o . \^5nm'ifiMMX'h 

[003 1 ] hiK^mmX'ii. 7mit-'y'rMzmM 

mzm.-^th\\L-^m^c a.<7)it-^m\.zm.'^Lxmm i 
fz. lij^L. ym^t-'v^Mzmm^'^hTmitA 1 1 

Co<r)m^-^h-\tcr)Rh'OlZ. AP7C*(Mg, Ca. 
Sr. Zn, Cd. Al. Fe. Cr. V, Cu. T 
Y, La, Ce. Pr, Nb, Yb. Sc. Ag, 

[HI ] 




1 isttett? 



P b . In) >^)^^>jl{filS7cSi; BSfTC^ ( C o . M 

n) i>^mi£ti&7tmtc/)mcom^^h^x'h^xij± 

hit^mti^Caff)it-^i^cr>fth'OI<Z. Sr. Ba, C 
u. Ag. Cd. YRt/Yhi)^(^^j:hmX'0miitii>7t 

m<^it-^x'h'^xi>±mt mmmmmm^ti 
h\^\mmm^)y\±.-f^fzii^^z, ymit-^v yjursmn 
■cv^i,, :^m(r>7m-it~'y'y)\^'mmzzti(,(D7m 

i}^mm^tiX\-^Xi,mi^l^j:^\ 
[0032] 

mzm^^'±^x'oi>'j'^mcomm7mAx\ m&zm 
iym^mtm<. *>oss(m^c7)iSTio/h$v\ sis 

^mizxtn£. m&zt5iirhym^m^m< . *^ojsc« 

[Ilffi«^®#=SriKBJ] 

[01 ] *I^BSl=i;5iEfli^S%W^l-?c0tT>^S^-ril 
X'hh. 

■r0t'i)i.« 

[^?^^lliBH] 

1 , 4 vstiesi^ 

2, 5 *i!-fk->y:>-;PvS%«<^ifSS 

3, 6 Aip7C^i:B|¥7cS$-iI}§U.'*il-fb--y^;l' 

[02] 




